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1020030025147 %^ 2003/10/7 

[-fl-*Ml 

4^^" W^H] ^H^TT 3*11 3 <?] ^ O.S^i , S^7l» 

^ ^4 H^Rr ^ S.^^ #^-*H #^*Rr 3lla-S]-iEll* 3H^2]-; ^-71 

##?IH nfe]- a o v 7 i efloj^o] ^^a.^ ^o.^. v}o]o] 

+ ^O]^ ^3^, ^"71 5fl J± &1 -2)1* ^^Jff-Ofl tifolOl^ 

#71 311 W. ^ -2)1^- Sfl o] ^ o\) 7\}^0_g,tf ^S. S^7l# A|-g-^^ <gjl ^o\) 

s 5 
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1020030025147 #^ 2003/10/7 

^^^-% v ^^ u o v ^ ^-^{METHOD FOR TEMPERATURE- INDEPENDENT INJECTION-LOCKING OF FABRY-PEROT 
LASERS AND WAVELENGTH DIVISION MULTIPLEXED OPTICAL SOURCE USING THE SAME} 

[51^ ^] 

51 1^ <£*}^°1 n^-n^: 3H^2] s^V #3 ^Kg. ^tg^ 7 i 

51 2^r ^ £r5H£3Hl ^ 3tflw.e)-5|l^- eflo]^ ^ 

51 4^r ^^^1 ^.h^-^ 31 ol*^ ^sj-ofl n^-s. ^ u}b|-^ £ 

3, 

51 6^ 51 5°ll eflol^ s^-o) ^ U ^ofl-g. q-^ufl 3^ 

51 7^ 51 5«fl 3-g-€ 3)1^^-3))^- eflo]^ ^ 2 51^, 
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1020030025147 Qj*}: 2003/10/7 

A oMl*l ^] 

^«1^^.S, 4^^^"^ % 7><g ^(passive optical network: P0N)£r A 

A^A^A] ^€ JL^-A 4^"* °l-g-*M a^L^f #tfl<*] -f-xi ^ til ^ *fl^-*M=r. nJ-eH, 

« 1M1 ^-§-1- ^ A]] 7 ><y7Hl7ll ^-<^€ Jl-^-Sl Sf^Kg; ^7}^O.S*| ^ Tfl 7 r <g* r S] 

*r* «r« t SU^f. ^lsf ^ #3H3E Ir^r^, 7l^l^-(central office: C0)*r Zf 

7>°g7l-^-cHlA^ S.^ ^jjj. 4^.0. ^ *V ^-7>^<?1 0>^^- 

s)-^^^« 0 vai ^o. S «.a> ^ efl ol7i ^elH (distributed feedback 
laser array: DFB laser array), AAQ *1 (mult i -frequency laser: MFL) , ^rll 
1M ^(spectrum-sliced light source), «1*H!^ 4^ #3^1 ^JIbJ-jW $}°)A 

(mode-locked Fabry-Perot laser with incoherent light) A\ °}A $& A . 
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1020030025147 <QA- 2003/10/7 

<i2> zljHM-, ^ ^ $)o]x\ ^eflo]^ cfs)-^- efloi^^ n^oi ^v^cf 

<is> «x±= ^ a* % %n 

*m (optical filter) iE^ S^rS.^ ^ 3 *K waveguide grating router: WGR)# <>l-g-*H 

^ ^ a o^ 1^^- c|-ol^.c( light em i tt i n g d i ode : LED), 

(super luminescent diode: SLD) , ^1^.^-5]]^- efl °) ^ (Fabry-Perot laser: FP laser), 
^(fiber amplifier light source), % sli =%Q ^-o] *flo>£] ojcf. 

<14> ZlSiM-, i^]H^ ^& ^ ^€^5. ^1<^€ ^ Cfol^JELSq- cfo]^c^ cfl 

f°} ^ ^ sf^^^ ^fl^s.^ ^ &o.n} ^rfjH^ ^€ Jl^S. ^2 

«H ^-f S-H. ^ ^( mo de partition noiseH ^Itr ^¥ ^^>7> ^S}r4^ 

&i=r. ^ ^H e j rfl^ol ^jl (coherent)^ SZ^-M- 

spontaneous emission light: ASE light )■§: r^^jH^ ^^^l-^ ^r^\ sf^--g-^}-sJ ji^^ 

^ntf *r -g-^ ^ ^j-R- ^71 ^(spectrum-sliced fiber 

amplifier light source)°l ^1 5i . ^iM", £-lr ^-^^r ^fl^°l 

4^ cflojEil- ^#§1-71 LiNbO 
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1020030025147 #^ H*}: 2003/10/7 

<ie> a]^^ %o\) 4^- ^-^^ 3|la.el-tf|l^. z]) o] ^ ^ t}ol _S.tr £ ^ ^ o. ^ 

^7) ^ ^ tfl^^o) ^- A] Jr$ ^Ei £3}- 

S.^ 5)^ ^7V1- ol-g-^<^ ^^H^ ^%M(isolator)7> ^£1*1 ^ sflti.^- 

sfl* 3H*H ^r°^M 4^ ^1^1- ^^ofl ^>-g-*Vcf. ^ o]^ ^ 

^117} 2.1 j± el z]]o]z\o]] **<y^ ^ o. ^a.^-^^ eflo)^ ±q 

— ^3 <JJl^ 5|-^-4 <H*l*Hr S}-^"^ MSM*. °1^ «1?>^ SH)" 

<17> £ 1^ ^aV^o] j)) y. e]-^^- Eflo)^^ ^ #Q ^AVo A^^^ 7 ) JE^o.c]-. 

°1H 10£- ^«V^ < y 2)111^-3*11^- ^ol^(40)Sl # +3»m.m^r ^-E^u,, 20£r 3Jllti.sl-5ll* efl 
^1^(40)0)1 <y^5l^ S]^- tlRH^^l ^gjlEej^- t^-eHH, 3 0£r ^^tt ^ ^ ^ ^-ofl 

4^- sim^-511^- elH^ i^H^* ^Bf^cf. 

<18> £ l-§- 2)1*. 3 -2.1 * eflol^(40)ir #^Hzr 31°]^ 

^el 31 °1 *i tq-oi^sl ^ ^ t-^sl o]s. ^ofl 14 *l 711 ^ ^43 A 

4^ ^^S. ^l^Hfr ^ 2.^0] ufEl-V+4(10). °H, S^ofl^ 7>>3# 

SE^r ^1^^.(20)0] <y^5l^, ^<y^ s)-^ <a^l^l ^ ^ fi^-i-^ ^lSlJl, ^01 
4^-4 <y^l^ 2.= ^Jol #^5l^ #^€^-(30). 

<19> n^q-, ^1^.^-511^- eflol^ 7 > Jl^r ^"71^ ^ofl ^^-*V 4^ ^"^^ #3*}7l 
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1020030025147 <£t\: 2003/10/7 

*W U-ir ^-f ^ £:S.<q 91°-^ n^-n^r ^W*^ 3-^7} S\JL 

*H n*L^-n% ^^sl^ i^H^ £M 4^ 444 4*l*Rr 4^5Hl*i $4 

JLS4 a>-§-^ ^ ojTfl °lb 3fl«e)-5ll* 3H4^ 44 €^-ir°l tflef o.lnm/tS] ^ 

^4H 3 j -g-^-ofl 4-8-3 *r 3)^3*1-3 tflsf 0.01nm/°Col7l 

nfl§.o)cf. 4^, ^£ £4-°fl 4^ 4J±^-*ll* 3H*13 ^ -E-^4 ^4H^ t| 

^(spectral overlapH ^4^ 4^8- 4lb *r &cf. 

£ 2^r ^4 ^ri^sMl 4€- 4^ ^#4 3) o| 7<\ #4 4# 

44^ £^ol4. £221 (a)°114 ^4 T 0 °H, (b), (c), (d)5L AT4^ ^7>4°ll 4 

4 5|l«4-5ii^- eflo]44 ^4^°1 ^4^°l(Red shift)f-§: 4^4. °W, (a), (dH14 

^ ^°J#3 3dB 4#(A) 4^1 ^ 3-IL7} 4^ #3 £]^r(^ 4#X5- 17]|) 

(b)4 (cHH^ 3dB 4^(A) 4°fl ^4 s.= 7 > ^7]] 44 ^ 44-0I 1^34 

Jl 44 4447J ^4-0} A}4^-g- 4 ^ 014. 

444 , 44 4zj4 4:04-4^. 4441- 44£-^-4f^#4 4^cls.ai a>-§-44ji 4 
^ 4 J r£r:E*lH(TEC control ler)7> ^^^014. 

5L 3£r ^^^47)7} 4^-4 #Hfl4 4 ±1^-4* 3H43 44-\fl 5L^14. 

£ 3^- t2^, ^2fl^ 3^1 a. 4 -5)1^- 444^ TECCThermo-Electric Cooler) ^44 
(TEC controller, 31), 4 "1^3 (thermistor, 32) ^ TEC(34)S ^4H, #7l TEC 4471 
(31)^ 4 c liEi(32)# -S-sfl 3flj±4-*H^- 31 44(33)0] 44^, TEC(34)-& °l-8-*M 

^-4 4*^-*M 4°1^(33)4 44. 
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1020030025147 ^^ 2003/10/7 

£. 3fl7l^i (Packaging) ^7}?>}jl, TEC *lH7lt- -^7H_°S. ^#*flo) *}ES. ^^91 



4^1, ^ft&^^q ^-f-^Hl A>-g-Sl^ ^^1^<?1 ^O.S.Ai, 

^ ^<y<5H «^ £ £ o^ #^sHr 

^1* ^-7] 511^.^-5)1^- elloi^oji ^1^-sl^ wfolol^ ^.c ^ -^^1 ^ ^ 

*>^- ^^^4 t^S-JEi^ s}-^7jHi n}^ av 7 ] 5flti.el-3fil^ efloi^o) 0.^^3.0)1 91 

^i^Rr O^l^i ^iH-fl- i^V^ ^£ 51 # ^.cj-. 
«f^*>7im, #7l WH<^ Aj-7] 5llH.El-5ll^. elH^o] ^^-1- ^1^> 

^ ^171; ^ ^ ^ = 0)1 C4H1- Aj-7) ^asl-ifll^- elloi^ofl ^e]^ 

t"V°H^ ^S-g. yM<H^ ^H7l# i-g-sH ^^sl^ ; 3J)lH.el-5ll^. eiloi^cfl 

^l^^r t>}°H^ *J« 7 > ^ ^jo^o} ^ #^0] 0 .5afl i. 5 yfl ol^7l- 
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1020030025147 #sj <^^>: 2003/10/7 

B o V ^ ^ ^51 oil "4^ &*fc= t?!5i£2l s}-#^H ^ ^*Kr #7l Bfla.^ 

#71 Sfl ^-3fl^- eflol^^ *fl^Kr i^H^ H]*H^ #7] 5flti.Sl-3ll 

3H*13 ^ 0.5«fl °1#, i. 5 tifl ol^j-o] ^ o. a^jo s ^Vcf. 



^ * *}-§-] 

^171^ ^°fl Cfl* t^H^SI ^^ol ^ o] ^1^. l-^A^>7ll *H ^ ^Cj-Jl # 

#£}^r 3^ #Afl*l o. ^e^t} 

£ 4^ sfllisj-sll^ eflol^Sl -&£oll 4= 3^0} 44^} ^ o_j=L, oil- ^- 

*fl ^3 ?1^3 ^el# cf-g-jzf ^cf. 

£ 41- , ^£7> 0 °C(0HH 60 °C(U)S ^7>^ afl ^ ^fRr 10 m/tfM 27 

mAS. ^7>*>7ll -g-z^ ^=.01 ^^1 o)sfl 211 «. el -sfl* efl°1^5l sJ-# 

^ °l-g-*}- °3^-=r «>7ll ^Cf. 511 W. 21-511^. ^1 °1 ^ ^ U> 

°l°1^7l- 20 mAsl-Jl 7V^^ ( ^£7> afl^ -g-e] ^=- 7 > wH°1^ ^ofl «l*fl #^3°. 
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1020030025147 #^ <^^>: 2003/10/7 

3. 5flw^-5ll* 3H*^ 4*V ^4 ££f 7^1 71] ^4. 4^1 # ^^°fl 

^ ^ 2^ ^l^l 1^*l7fl 4°1 44^^°1 M-wV^Tfl ^cf. ^5L7> ^ 

^tt €^-7> 4°H^ 4^4 Hi*)) ^-cfl^o.^. 3££, Sfl o] 9] 4 ^o) 

c^cq ^S]H 5 j ^ (spectral overlap)-!: t^sM 7lJ^ 4# 4^ ^4 ^ c>l# o]-g-*V ^ 
"l^lTfl 4^r. 4^4 44 s^o) 440] 4 <a^le>^ 4-°-£f 

44 cfS. 4^4 o. q-^vflcK ^£ S^7l7V 5flW.S]-5ll^ 5110141- 

^r-g-^" sK> ^fl #3^^ -°r£ ^SHI #^&<>1 <*7l 4*il*m 2)1*3- 

efl°l*Hl *0*3fe- «H^i ^ff-l- ^£«11 4^- £*Kr sllti-SH^- elH^o} 

°fl °J^tl- &-°3 S^Rr *M °fl-°- ^44. ^44, -£-^fHl o]^*V ^o]4 40. ^-7] 

^444 t]$\ ^-^tb ^4*H^, ^-9-°fl £rS. S47l $0] Af-g- 7 Br4 afla.^ 

w>oi4^ 4s (Ib) - ^ ^0144 £-4 4^-(Ith)^ 0.5«fl 01^. 

, 1.5nfl ol4( 0 .5Ith <Ib <1.5Ith)ol4. 

444 44U5 £igoi4. 

^(100)^ ^^<fl ^s)^, ^-4^-^-4-^^- 

^ 3i=£ ^a(300)s #^Kr 7l^ ^4<3, t444#44(ase source> no)4, 

^«-7Kcirculator ( 120)4, lxN 4 ^^KAWG, 130)4, N 7fl4 afl s]-:^ 3H4 

2.^(200)4- -t^^. St!-, N 7fl4 iEflti.^-511^- ellol4 S.^(200)-8r ^ 

eflol4(FP-LD)(210)4 a>ol^i ^14^(220)!- £W. 
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1020030025147 %% <£t\: 2003/10/7 

#7j (Amplified Spontaneous Emission, 110)£r ^ 3^ 

#7l ^#71(120)^ *fli vfl^l *fl3 IBt #7l ^<£«o v ##^(iiOHH ^#3 

<H <y=m HlLM^j ^ ^12 iSf 3§.f% # 7 1 lxN £4^-^ S)^^^(130)S # 

5^4. ££^r, *fl2 IHt ^*fl #7l lxN JE-afS.^ 3 ^3*Kl30)S.-f Ei ^^^^r «1*B^ # 
<H1 ^^QQ ^^rWt *\)3 iSt f-tsfl #7} ^i^^S(300)S. #^^4. 

#7l lxN 5L3\-sm s|^^7s>(130)^ #7l ^71(120)^ #7l sfiw. e)-^ Eflo]^ 
(200) A>oloil tifl^s]^, ^q-o] cf^5|-^H^- N7fl2} ^cf^Sj-^Bl- ^lW. #7l £4S^ 

5]^^7>(103)^ #7l ^7) (102)^1 ^]2 111 -g-^fl 4f^£E£ <g ^ 3 ^ 

A 4#°1 4^- ^ti^S N 7fl^l #7l ^ti.el-sn^; eflo]^ £^(200) 

S. #^*VJl, #71 5flti.sl-3|15- i\)o]z\ JSL^(200)S^-Ei 2}-##^ cf^ 

SH?H #7] ^71(120)^1 A]2 IBS #3*Rr 71^-i- ^tltf. 

#7l eflol^ Sl-(200)^r #71 £34s.^ s\ ^^7>(130)^1 N7fl^ ^rf^Sl-i 

eofl ^ ^sH, 5]] a. 51-5)1^ eflol^( FP - LD( 210))^, ^H^-(220)# 3. 

^€4. #7l i?ilti^-5ii^- efl oi7-i(2io)^ #7l jesMl^ si^^7>(i30)<Hl *q 

til^^ #ofl 5}-# ^ #3*>t}-. a o v 7 1 ul-olol^ 4°]^ (220)^ ^ 

^ £*Rr ^^M" ^S-EL2) S}-#^;71H1 ^ ^Vtt #71 3llW.5l-Sll^- Efl C>1 Z\ 

(210)^1 ul-o]^^^. s^*>^ 7l^# ^-^^171(221)51- w}olol>, ^H7l(222)S. 

^€4. #7l ^^^1 71(221)^ ^ ^£^1 ^s>^ ^s.^al 4#^;^H1 

^ £*Rr #7l sfly.^-^ efloi7l(210)^ ^ g-^-n-* ^M^H, #7l wHo^ $]o] 
71(222)^ #7l 3fly_ 5^-31]^. efl ol^(2l0)^ yfol^^ # 7 1 ^^ofl o]^*v ^_o^ 
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1020030025147 %% <£t\: 2003/10/7 

S^^cf. c$7] ;<\ , -g-^fMl 0]^ig £o]^ ^ a>71 7^2] ^^*1 ^u)^ 

^l 1 ?]:, 5)1^.51-211^- §-^^(Ith)Sl 0.5Hfl <>K\ 1.5Hfl ^1^(0. 51 th < 

lb <1.5Ith) ^ MH^ a^*] ^ oicf. 

<39> £. 6 vfl*] .£ 8^ zl-zl- .g. ^ 2> ^13 ^aHH 4^. ^ti^-^l^. eflo]^ s. 

§(200)21 ^ofl# q-El-^ JE^S, ^-71 £ 52} §-^^171(221)51 ^-i- t^SH 

<40> £ 6 6)| £ Al^ ^ti.El-311^- eflol^ S.§(220)£r s)ltLii)-i« 31 °1 *\ (FP"LD , 210) 

2}-, <y3X)oii ^( impedance sensor, 221a) 5 !-, u } 0 l°-|i ^1°1 7l (Bias controller, 222)# 5. 
H-SH, ^o}^ ^H(221a)2l ^^oii ^s}-!- ^sfl sflliel-^ efl ^ (FP-LD, 210)2} 

^1^71 2]*V ^^o]t^. ol^ 5)lti.sl-3Ell^. eflol^(210)7> ^ ^-^-i- ^^MH #71 
3 *\-% 371) ^S^Rr ^-g- ol^-*V ^s]^ ^sl-l- #*1«H w> 

<4i> c yoj ii]lti.^-3f|i^. eflo]^ £^-(220)^- simBl-^l* 5)1 °1 7]( FP"LD , 210)2}-, 

^(Optical power sensor, 221b)2K 7l (222)1- f ^-54^ ^H(221b)2l 

£s)~I- ^-Sfl 3)]w.s1-fffl^- ^1 01 ^ (FP-LD, 210)2} §-^3Hf« ^l*>7l ^tr ^°14. 
°1tt 5flw.e1-5|l^- eflo]^ (210)2} ^ #3*1 ^7>^^ o}-g-^- 

7 A°-^-, %&\-$\ #*1S}<^ yfolo^^^- 2 ^*Vc|-. 

<42> £ 821 5)l«.5l-5)l^ eflo}*} S.-i-(220)^r sim&l-5ll* 3H7KFP-LD, 210)21-, y>o]^i 

*)H 71(222)2]- -gr^JH (Temperature sensor, 223)* if-*Vcf. °1^ ^7] 5)1 a.sl-5)l^- 5)Ht1 
(210)2) zv ^5L>i ^5} oil- t-flo}Eis)- tr lookup-tabl e(221c)# *r 
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1020030025147 #^ <H7}: 2003/10/7 

^-5-, £r5^jH(223)5L 5Efl eflo)^(210)^ -^S.^ ^l^M °H ^-g-^fe S-^iT 

7l^^ ^ 3Ml:(lookup-table)(221cHl>H °H ^ «H°1it ^tb*}. 

<43> £ ^3 ^4Hfe ^^l^ol ^A] ofl<Hl ^Sfl ^^sV^o.uf, irttgcq 

qef o] s-sj^s] ^4 ^#chi o^gfl ^sfl^o) tM}. 



^ 33 tiH^^ -g-^HKr « 2: 
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1020030025147 #^ 2003/10/7 

11 

^-71 5llW2]-3|]f eflol^ofl ^5]^ Hj-Ol^^ ^ ^ ^ 

S. S*i*Rr v}o}o]+ SE^M ^J-g- ^-^ O.S ^ ^^W^lH 
2] 

#71 7^1^ ^ = oH 4^ # 7 | 2)1 tie} -3« eflo]7^1 wH°l^ 

^*Rr wM<H^ ^H^-fr ^€ 3J-8- ^#-°S *}^r Sj-^-g-Wf 1 ^ 

3] 

1 ^ HL^ ^1 2 %H1 #7l til-ol^^ ^M^if 

^•W-Sl 0.5«fl ol^, 1.5«H °]^-7} S^*}^ -5}±r Ztft&lk^^ 
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1020030025147 %^ ^7}: 2003/10/7 

4] 

*fl 2 %H1 &<H*1, ^ ^ ^171^ 

[^T 1 * 5] 

*ll 2 #71 ^ ^] 7 )^ 

« #*l*Hr AflA-^ ^ ^-^ O-S S}^ sj-^-^^cf^Hj-Al ^ 

[^t 1 * 6] 

2 %H1 $1^1, ^7l g-^ ^ ^M7l^ 

(loockup-table)S. ^ ^ s)-^^^^ 

7] 
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1020030025147 #^ °J7}: 2003/10/7 

#71 ^€ a o V 7 ] 3fl «.^-3fl^- eflo]^^ ^og^-o.^ 

*14; 

^Hl olsfl C}^^ AlJr-i- ^*7l<q-; 

A oM ^ ^a.ofl rcj-eq- # 7 1 sfl y_e]-3ll^- sflol^ofl ^^-s]^ bH^a # 

71 €-^*HrMI 91^ &SL£. ^4*}±r 4°H^ ^l<H7lf 3* ^-^AS 

^ 4#£r^4^ l3 <H 

8] 

3H*i4 4^- #Q o-^y^ofl $6\X\ t 
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